The pellet was washed twice with 5ml of buffer and was then rehomogenized in 30ml of buffer in an ice bath. Both the supernatant and rehomogenized pellet were diluted with buffer to give a range of protein concentrations. Samples (0.5ml) were digested overnight in 0.5ml of IM-NaOH and protein determined (Lowry et al., 1951) with ice-cold buffer. The 1 ml incubated sample was added to the filter disc, which was supported on a sintered-glass disc below a Millipore funnel. Chilled 10mM-cokhicine (1 ml) was added, followed by lOml of ice-cold buffer. Filtration was then allowed to proceed under light vacuum to completion (approx. 6min). The paper was washed five times under vacuum with 5ml of buffer and then assayed for radioactivity directly in scintillation fluid (Wilson, 1970). Radioactivity in the particulate fraction was assayed by layering each 1 ml sample of incubation mixture over 7ml of 10% (w/v) sucrose in buffer. Each tube was centrifuged as described above. The supernatant was aspirated and the pellet washed twice with 5mI of buffer. The pellet was suspended in lOml of scintillation fluid and the radioactivity assayed.
Homogenate (9ml) was centrifuged at l O O O O O g (MSE Superspeed 50 centrifuge) at 4°C for 1 h in the l o x lOml rotor. The supernatant was decanted and its volume noted.
The pellet was washed twice with 5ml of buffer and was then rehomogenized in 30ml of buffer in an ice bath. Both the supernatant and rehomogenized pellet were diluted with buffer to give a range of protein concentrations. Samples (0.5ml) were digested overnight in 0.5ml of IM-NaOH and protein determined (Lowry et al., 1951) the next day.
Samples (lml) of supernatant or rehomogenized pellet were incubated for l t h at 0, 18 or 37°C with 2p1 of [3H]colchicine (sp. activity 4Ci/mmol) or [3H]lumicolchicine (prepared by irradiation of [3H]colchicine with U.V. light and observing changes in the absorption spectrum; see Wilson et al., 1974). Tubes were then plunged into ice t o stop the reaction.
Radioactivity in the soluble fraction was assayed by using the method of Weisenberg et al. (1968) . A 2.3cm diameter circle of DE 81 filter paper (Whatman) was equilibrated with ice-cold buffer. The 1 ml incubated sample was added to the filter disc, which was supported on a sintered-glass disc below a Millipore funnel. Chilled 10mM-cokhicine (1 ml) was added, followed by lOml of ice-cold buffer. Filtration was then allowed to proceed under light vacuum to completion (approx. 6min). The paper was washed five times under vacuum with 5ml of buffer and then assayed for radioactivity directly in scintillation fluid (Wilson, 1970) . Radioactivity in the particulate fraction was assayed by layering each 1 ml sample of incubation mixture over 7ml of 10% (w/v) sucrose in buffer. Each tube was centrifuged as described above. The supernatant was aspirated and the pellet washed twice with 5mI of buffer. The pellet was suspended in lOml of scintillation fluid and the radioactivity assayed.
Binding Independent evidence from two laboratories (Lapetina & Michell, 1973; Friedel et al., 1969) suggests that a membrane-bound Ca2+-activated phospholipase C exists in nervous tissue that specifically hydrolyses phosphatidylinositol. This enzyme has been distinguished from the cytosolic Caz+-dependent phosphatidylinositol phosphodiesterase (EC 3.1.4.10) of brain (Thonison, 1967) by three main differences. ( I ) The niembranebound activity is stimulated by deoxycholate (Lapetina & Michell, 1973) , whereas this detergent reportedly inhibits the soluble enzyme (Atherton & Hawthorne, 1968) . (2) The p H optima of the membrane-bound and soluble enzyme are 7.0 (Lapetina & Michell, 1973) and 5.5 (Thomson, 1967) respectively. (3) Some brain membrane fractions 576th MEETING, LONDON have a much higher phosphatidylinositol phosphodiesterase/lactate dehydrogenase (EC 1.1.1.27)activityratio thansupernatants from thesame tissue (Friedeletal., 1969) .
We have re-examined the soluble Ca2+-dependent phosphatidylinositol phosphodiesterase and its properties suggest that all three differences described above are artefacts of the assay methods employed; there is no good evidence for the existence of a membrane-bound enzyme.
The release of water-soluble 32P from [32P]phosphatidylinositol (Hazlewood & Dawson, 1975) was measured by the method of Lapetina & Michell(l973). The effect of sodium deoxycholate on the hydrolysis of phosphatidylinositol by a synaptosomal supernatant (Lapetina & Michell, 1973) depended entirely on the ratio of deoxycholate/ phosphatidylinositol. At the high ratio used by Atherton & Hawthorne (1968) inhibition occurred, but consistently at a phosphatidylinositol concentration of 5 -1 0 m~ and a Ca2+ concentration of 2 -3 m~ (Lapetina & Michell, 1973) deoxycholate (2-3mg/ml) produced a 4-5-fold stimulation.
This stimulation was even more marked when a membrane substrate was used rather than a pure phospholipid. Washed 32P-labelled rat liver microsomal fractions were prepared from rats injected 22h previously with O.5mCi of carrier-free [32P]phosphate. The breakdown of the microsomal phospholipids was assayed in a final volume of 0. 61111 containing SOm~-Tris, pH7.0, 2m~-Ca'+, and 16pg of microsoma1 phospholipid phosphorus. The microsomes were incubated with or without a concentrated particle-free brain supernatant prepared from a 30 % homogenate of rat brain in 0.32~-sucrose, so that a non-enzyme blank was included for each incubation condition. After 30min at 37"C, phospholipids were extracted (Lapetina & Michell, 1973) and separated by t.1.c. before scintillation counting. In the absence of deoxycholate the breakdown of phosphatidylcholine, phosphatidylethanolamine and phosphatidylinositol by the soluble brain enzyme was not significant (<lo%) over 30min, even if the microsomal fractions were sonicated or treated with 0.1 % Triton X-100. Addition of up to 3 mg of deoxycholate/ml, however, caused a specific stimulation of phosphatidylinositol hydrolysis by the brain enzyme (over 60 % hydrolysed in 30min). Thus the specific activation of endogenous phosphatidylinositol breakdown in brain homogenates by deoxycholate (Lapetina & Michell, 1973 ) could be accounted for by an activation of the hydrolysis of the membrane substrate by the soluble phosphatidylinositol phosphodiesterase.
The activation of hydrolysis of both pure and membrane-bound substrates was pH-dependent. This is primarily because the deoxycholate anion is the more active detergent, deoxycholic acid (pK 6.5) being insoluble in water. Thus, whereas in our experiments the pH optimum for hydrolysis of pure phosphatidylinositol by the soluble enzyme was 5.0 without deoxycholate (phosphatidylinositol at 4 m~, CaZ+ at 2 m~) , it was shifted to 6.3 in the presence of 2mg of deoxycholate/ml. With microsomal fractions as a substrate (see above), the pH optimum of phosphatidylinositol hydrolysis was about 6.6. We have also re-examined the marked difference in phosphatidylinositol phosphodiesterase/lactate dehydrogenase ratios in membranes and supernatants from brain (Friedel et al., 1969) . When lactate dehydrogenase was assayed (Kornberg, 1955) with 0.1 % Triton X-100 present, brain membrane fractions (but not supernatants) show a stimulated activity, presumably because the substrate became accessible to entrapped enzyme. The phosphatidylinositol phosphodiesterase associated with the membrane showed a less marked activation, probably owing to the lipoidal substrate and the longer time course of the assay. Also, addition of Caz+ to the phosphatidylinositol phosphodiesterase assay system of Friedel et al. (1969) caused only a slight stimulation of the activity in membrane fractions, but a large (5-6-fold) stimulation of supernatant fractions; this suggests that sufficient CaZ+ is bound to the membranes for the enzyme, and this would further distort the apparent phosphatidylinositol phosphodiesterase/lactate dehydrogenase ratio of membrane fractions.
Thus if we assayed phosphatidylinositol phosphodiesterase and lactate dehydrogenase exactly as Friedel et al. (1969) , the ratio of these two enzymes in a total rat brain homo-
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genate and subcellular fractions designated MI 0.8, Sup and M3 (Lapetina & Michell, 1973) and M,P (Friedel et a/., 1969) were 3.1, 14.7, 0.9, 1.4 and 12.4pg of P/h:pmol of NADH/min respectively. If, however, the true enzyme activities were assayed (lactate dehydrogenase with 0.1 %Triton X-100; phosphatidylinositol phosphodiesterase with 7m~-phosphatidylinositol, 2m~-Ca'+ and 3 mg of deoxycholate/ml) the corresponding ratios are 23.0, 23.8, 12.0, 20.0 and 27.4 respectively. The clear difference between the cell supernatant (Sup) and synaptosomal supernatant (M3) precludes any unequivocal demonstration of a bound activity aswe can never be sure that a given supernatant is of exactly the same enzyme composition as that entrapped in a membrane fraction.
In summary, our data show that the reported differences between the Ca2+-dependent phosphatidylinositol phosphodiesterase activities of membrane and supernatant brain fractions can be explained by the properties of the soluble enzyme alone; there is no reason to assume a membrane-bound enzyme from present evidence. Additional important conclusions are, first, that the soluble activity can only hydrolyse phosphatidylinositol in a membrane if the membrane is suitably activated, e.g. by deoxycholate, but in uivo perhaps by some other amphiphilic compound; secondly, that once hydrolysis is so activated the rate is unlikely to be limited by Ca'+.
Previous work (Huggins & Nelson, 1975) reported that the concentration of alanine in mouse brain was decreased after acute exposure to 100% O2 at 4atm (400kPa). In these experiments, which included both pre-and post-convulsive animals, other differences between the effects of hyperbaric exposure and convulsive situations induced by other stimuli were observed. In particular no significant change in the brain concentration of taurine, glutamic acid or glycine occurred, in contrast with the reports that taurine and glutamic acid were decreased, and glycine increased in the focal area of the cerebral cortex of human epileptics (Van Gelder et al., 1972) , and also in mice and cats made epileptic by the topical application of cobalt (Van Gelder, 1972) .
Work from other laboratories produces a more variable picture of any changes that occur in the brain or cerebrospinal fluid free-amino acid concentrations in epileptictype situations (Koyama, 1972; Perry et al., 1972; Plum, 1974) . A fuller discussion is given in the review by Emson (1975), but some of the variation doubtless relates to the different preparations and sampling procedures used.
We have therefore attempted to establish whether the changes observed in mouse brain after hyperbaric exposure (Huggins & Nelson, 1975) are specific to that tissue or have a more generalized occurrence so that their possible relationship to either convulsive behaviour or a direct effect of O2 may be assessed.
An abridged set of results is shown in Table 1 . This clearly indicates that there is a difference between brain and liver on the one hand, and lung and skeletal muscle on
